Age-related changes in nerve growth factor receptor immunoreactive neurons in the magnocellular basal forebrain system in rat brain--an immunocytochemical and morphometric study.
Morphometrical changes with aging in nerve growth factor receptor (NGFR) immunoreactive neurons in the basal forebrain were studied in juvenile and aged rat brains by means of NGFR immunohistochemistry. The nucleus basalis of Meynert (NBM) had cell loss and atrophy of NGFR immunoreactive neurons, and the horizontal nucleus of diagonal band of Broca (HNDB) showed only atrophy of these neurons. The medial septal nucleus and vertical nucleus of diagonal band of Broca had no significant change. Neuropil NGFR immunostaining was reduced in its intensity in the aged rats. As nerve growth factor is synthesized in the target areas and retrogradely transported to the nerve cell body within the basal forebrain and NGFR immunoreactive neurons are largely cholinergic ones, degeneration of NGFR-positive neurons in the basal forebrain may be related to a decreased cholinergic activity. The degeneration of the dendrites of NGFR-immunoreactive neurons were reported to be extensively found in the basal forebrain nuclei, in contrast, degeneration of the cell body of NGFR-immunoreactive neurons was confined to those in the NBM and HNDB in the present study. These findings suggest that atrophic changes in the dendrites precede those in the cell bodies of NGFR-immunoreactive neurons.